To examine patterns of onset and abuse/dependence episodes of prescription opioid (PO) and heroin use disorders in a national sample of adults, and to explore differences by gender and substance abuse treatment status. Results: Of all respondents, 5% (n = 1815) reported a history of nonmedical PO use (NMPOU) and 0.3% (n = 150) a history of heroin use. Abuse was more prevalent than dependence among NMPOUs (PO abuse, 29%; dependence, 7%) and heroin users (heroin abuse, 63%; dependence, 28%). Heroin users reported a short mean interval from first use to onset of abuse (1.5 years) or dependence (2.0 years), and a lengthy mean duration for the longest episode of abuse (66 months) or dependence (59 months); the corresponding mean estimates for PO abuse and dependence among NMPOUs were 2.6 and 2.9 years, respectively, and 31 and 49 months, respectively. The mean number of years from first use to remission from the most recent episode was 6.9 years for PO abuse and 8.1 years for dependence; the mean number of years from first heroin use to remission from the most recent episode was 8.5 years for heroin abuse and 9.7 years for dependence. Most individuals with PO or heroin use disorders were remitted from the most recent episode. Treated individuals, whether their problem was heroin or POs, tended to have a longer mean duration of an episode than untreated individuals. Conclusion: Periodic remissions from opioid or heroin abuse or dependence episodes occur commonly but take a long time. Timely and effective use of treatment services are needed to mitigate the many adverse consequences from opioid/heroin abuse and dependence.
Introduction
The US has an epidemic of nonmedical prescription opioid use (NMPOU) with the expected resulting problems (eg, overdose, deaths, hospital admissions). [1] [2] [3] Since the early 2000s, the prevalence of prescription opioid (PO) use disorders (POUDs: abuse or dependence) has risen to match that of cocaine use disorders as the second most common illicit drug use disorder following marijuana. Although the number of Americans with past-year cocaine use disorders has declined somewhat, the number of people with a POUD or who are treated for problems related to prescription opioid (PO) use has continued to increase. For example, 1.9 million Americans were estimated to have a past-year POUD in 2009 compared with 1.1 million Americans with a cocaine use disorder, and the number of individuals who received substance abuse treatment for PO use problems rose from 0.36 million in 2002 to 0.74 million in 2009. 3 Furthermore, drug-related unintentional overdose, the second leading cause of unintentional death in the US (after motor vehicles), often involves POs and has a mortality rate exceeding those associated with heroin and cocaine. 1, 2, 4 Although heroin addiction has been the primary focus of opioid addiction research for several decades, the rising rate of POUDs highlights a shifting profile of individuals with opioid use disorders and a need for research on courses of POUDs to inform research, assessment, and interventions. For instance, an estimated 0.40 million Americans had a past-year heroin use disorder (HUD) in 2009 compared with an estimated 1.9 million with a POUD in the past year. 3 Notably, the official Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) classification for opioid abuse and dependence does not distinguish between heroin and POs, and research data on courses of POUDs and heroin abuse are lacking. 5 Because dependence and abuse are defined hierarchically by DSM-IV and because only individuals without a dependence diagnosis for a drug are given a diagnosis for abuse of the drug, studies following this logic often have not assessed abuse for individuals with dependence, resulting in a lack of course-related data for abuse specifically, and POUDs in general. 5 However, the growing diversity of individuals with POUDs (eg, women, young people, whites) plus expanded treatment options for opioid addiction (office-based treatment with buprenorphine) drive the need for research to obtain data on possible differences and similarities between POUDs and HUDs. [6] [7] [8] [9] Results from clinical samples have suggested that heroin users manifest a higher level of illicit drug and treatment use than NMPOUs, and an increasing number of individuals with PO use problems are younger, white, or female. 8, 10, 11 These differences in demographics and drug use history suggest that NMPOUs may be different from heroin users in their patterns of use or longer-term course, thus indicating differential treatment needs. Given that abuse or dependence on POs or heroin are considered together under opioid use disorders in DSM-IV, studies such as the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) that identify individuals whose main problem is heroin versus POs and assess for histories of abuse and dependence regardless of dependence status can provide a better understanding of these issues. 3 Here, we analyze the NESARC data to discern courserelated features pertaining to abuse and dependence for NMPOUs and include parallel analyses for heroin users as a comparison. Due to gender differences in addiction and treatment needs and the need for data to improve service use by untreated drug users, we also explore the pattern of course according to gender and lifetime substance abuse treatment history. 9, 12 We address the following questions: i) Are there differences in prevalence rates of abuse, dependence, and remission from the most recent episode (at the time of interview) by gender and treatment use status? ii) Are there differences in age of first use, age of first occurrence of abuse or dependence, length of an abuse or a dependence episode, and duration from first use to remitting from the most recent episode by gender and treatment use status? and iii) Do heroin users who develop abuse or dependence have a more severe pattern of their disorder than NMPOUs?
Methods

Study sample
The 2001-2002 NESARC, the largest US comorbidity study of psychiatric disorders carried out to date, provides national prevalence rates for DSM-IV substance use and other psychiatric disorders in the general population. 13 The target population was the civilian noninstitutionalized population aged 18 years or older who resided in the US or the District of Columbia, including Alaska and Hawaii. Eligible respondents included people living in households, military personnel living off base, and residents of group quarters (boarding houses, rooming houses, nontransient hotels and motels, shelters, facilities for housing workers, college quarters, and group homes).
Professional lay interviewers from the Census Bureau administered face-to-face interviews using computer-assisted methods that protected confidentiality. 13 All respondents provided written informed consent and were assured that their participation was voluntary. To increase the accuracy of national estimates for demographic subgroups, Hispanics (N = 8308), non-Hispanic blacks (N = 8245), and respondents aged 18-24 years (N = 5199) were oversampled. Of the 43,093 respondents, 18,518 were male and 24,575 were female. The household and individual response rates were 89% and 93%, respectively; the overall survey response rate was 82%. Details of the survey designs are reported elsewhere.
13-15
Study variables
Drug use and disorders (abuse or dependence) were assessed with the Alcohol Use Disorders and Associated Disabilities Interview Schedule of DSM-IV, an instrument of demonstrated reliability and validity. 14 12 Respondents who responded affirmatively to the yes/no question regarding nonmedical PO use and heroin use, respectively, were defined as lifetime NMPOUs and heroin users, respectively. Respondents who reported any lifetime use of a given substance (PO and heroin, respectively) were then assessed by a complete set of diagnostic questions operationalized to assess clinical features of DSM-IV abuse (role interference, hazardous use, legal problems, social/interpersonal problems) and dependence (withdrawal, tolerance, taking the substance in larger amounts than intended or for a longer time, inability to cut down on use, greater amount of time spent to obtain the substance, giving up other important daily activities, continued substance use despite resulting problems). For all these questions, abuse and dependence were assessed separately.
Respondents were also assessed for age of first use (use onset), age of first occurrence of abuse symptoms (abuse onset) and dependence symptoms (dependence onset), total number of abuse and dependence episodes, duration (in months) of the longest abuse and dependence episode, and recentness of abuse and dependence episodes. In NESARC, age of remission from the most recent episode was based on age when the symptoms of abuse or dependence had completely stopped. An episode was defined as a discrete experience of abuse symptoms or dependence symptoms that were separated by at least 1 year when the respondent either stopped using the substance or did not have any of the specified experiences. An interval between two events was determined by taking the difference in the respondent's age at each event; when both events happened in the same year, a mean estimate (0.5 year) was used for the interval.
History of substance abuse treatment use and familial substance abuse problems were examined as potential correlates of POUD and heroin abuse/dependence. 12 A personal history of substance abuse treatment was defined as having ever received treatment services for problems related to alcohol or drug use at any location (inpatient, outpatient, emergency room, addiction or mental health treatment program, jail, self-help group). 15 Familial substance abuse problems included self-reported positive family history of alcohol or drug use problems among any of the respondent's biological family members. 12 Socioeconomic variables (age, gender, race/ethnicity, educational level, and total annual family income) were examined to elucidate demographic disparities in OUDs.
Data analysis
Because NESARC used a complex multistage survey design, data were weighted and analyzed with SUDAAN ® . 16 In the total sample (N = 43,093), 1815 NMPOUs and 150 heroin users were identified. Among these lifetime opioid users, we examined socioeconomic characteristics, lifetime substance abuse treatment use, and familial substance abuse by abuse and dependence status using χ 2 tests. The prevalence of abuse, dependence, and remission from the most recent abuse or dependence episode for NMPOU and heroin use, respectively, was calculated. Age of first NMPOU and heroin use, age of onset of abuse or dependence, total number of episodes, length of the longest episode, duration between age of first use and age of onset of abuse or dependence, and duration between age of first use and age of remission from the most recent abuse or dependence episode were then determined. Finally, we used logistic regression procedures to determine correlates of abuse, dependence, and remission from the most recent episode. All results presented are weighted estimates taking into account complex survey designs (clustering, weighting), 16 except for sample sizes, which are unweighted. For ease of interpretation, 95% confidence intervals (CI) for estimates are reported, and a P value less than 0.05 is considered significantly different between two groups.
Results
Selected characteristics of opioid/heroin users
Of all NESARC respondents (N = 43,093), 5% (n = 1815) reported any lifetime NMPOU, 0.3% (n = 150) had used heroin, and 0.2% (n = 98) had used both nonmedical POs and heroin in their lifetime. The analyses reported here focused on the first two groups. Table 1 summarizes characteristics of this study sample using DSM-IV classification for three mutually exclusive groups: none, abuse without dependence (ie, at least one abuse criterion, did not meet criteria for dependence), and any dependence (ie, met criteria for dependence).
Of the 1815 who reported NMPOU, 22.8% (n = 390) had PO abuse without dependence and 7.2% had any PO dependence (5.9% had abuse and dependence; 1.3% had dependence without abuse). Of the 150 heroin users, 35.1% had heroin abuse without dependence and 28.2% had any dependence (27.7% had abuse and dependence; 0.5% had dependence without abuse). The mean age was 37. 2 years (95% CI = 36.3-38.0) among NMPOUs and 41.6 (95% CI = 39.2-43.9) among heroin users. The mean number of years of education was 9.6 years (95% CI = 9.5-9.8) among NMPOUs and 9.3 (95% CI = 8.9-9.7) among heroin users.
A high proportion of NMPOUs with PO abuse were men (72%) or whites (80%), in the low-income group (50%), or had a college education (51%); NMPOUs with dependence were more likely than NMPOUs with abuse to be female or less educated, have a low income, and have used substance abuse treatment. Among heroin users, the dependence group comprised a higher proportion of nonwhites (45% vs 16%) and used treatment more often than heroin users who did not have an HUD (84% vs 58%).
Prevalence, demographics, and course of abuse and dependence Figure 1 displays the results of the prevalence and patterns related to any abuse (ie, at least one abuse criterion, not excluded if had dependence), any dependence, and remission from the most recent episode. Abuse was more prevalent than dependence among NMPOUs (any PO abuse, 29%; any dependence, 7%) and among heroin users (any heroin abuse, 63%; any dependence, 28%). Among
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Differences in prescription opioid and heroin use disorders NMPOUs, PO abuse was more prevalent among men (32% vs 24%; χ 2 P , 0.01) and substance abuse treatment users (46% vs 22%; χ 2 P , 0.01) compared with women and nontreatment users; dependence was also more prevalent among treatment users than among nonusers (16% vs 3%; χ 2 P , 0.01). Most individuals with PO abuse (77%) or dependence (59%) were remitted from the most recent episode; however, an even higher proportion of individuals with heroin abuse (94%) or dependence (96%) were remitted from the most recent episode. More men with heroin abuse remitted than women with heroin abuse (99% vs 77%; χ 2 P , 0.05).
Patterns of courses for abuse and dependence 
Age of first use
Age of first abuse or dependence
Among NMPOUs, there were no gender or treatment differences in mean age of onset of PO abuse (23.3 years; 71% with onset #24 years) or dependence (23.6 years; 68% with onset #24 years). There were also no gender or treatment differences in mean age of onset of heroin abuse (23.1 years; 71% with onset #24 years) or dependence (24.5 years; 59% with onset #24 years). However, heroin users reported a short mean interval between first heroin use and onset of abuse (1.5 years, 95% CI = 1.0-2.1; 88% within 2 years) or dependence (2.0 years, 95% CI = 1.0-3.0; 85% within 2 years) ( Figure 3 ). The mean interval between first NMPOU and onset of PO abuse was 2.6 years (95% CI = 2.1-3.1; 77% within 2 years); the mean interval between first use and onset of PO dependence was 2.9 years (95% CI = 2.0-3.7; 66% within 2 years).
episodes and duration
The majority of NMPOUs with either abuse (95% CI = 1.4-2.9; 88% with 1-2 episodes) or dependence (95% CI = 1.4-2.4) had 1-2 abuse or dependence episodes (Figure 4 ). In the PO abuse group, the mean duration of the longest abuse episode was 31. 
Lag between first use and remission
The mean interval between age of first NMPOU and age of remission from the most recent episode was 6.9 years (95% CI = 6.2-7.6; 27% with an interval of 10+ years) for PO abuse ( Figure 5 ) and 8.5 years for PO dependence (95% CI = 6.0-10.9; 25% with an interval of 10+ years); treated NMPOUs (8.4 years, 95% CI = 7.3-9.5) had a longer interval before remitting from the most recent abuse episode than untreated NMPOUs (5.4 years, 95% CI = 4.5-6.3). The mean interval between age of first heroin use and age of remission from the most recent episode was 8.5 years (95% CI = 6.0-10.9; 35% with an interval of 10+ years) for heroin abuse and 9.7 years for dependence (95% CI = 6.7-12.7; 45% with an interval of 10+ years); treated heroin users (10.5 years; 95% CI = 7.5-13.4) had a longer mean interval before remitting from the most recent abuse episode than untreated users (2.9 years; 95% CI = 1.7-4.2).
Logistic regression of abuse, dependence, and full remission
Among NMPOUs (n = 1815), adjusted multinomial logistic regression analyses were conducted to examine correlates of PO abuse without dependence and dependence compared with no POUD (three mutually exclusively groups). Males, substance abuse treatment users, and individuals with familial substance abuse problems showed increased odds of PO abuse (Table 2) ; individuals who did not complete high school and substance abuse treatment users had elevated odds of PO dependence.
Among individuals with a history of any PO abuse (n = 453), adjusted logistic regression analysis showed that individuals who did not complete high school had elevated odds of remission from abuse. Among individuals with a history of any PO dependence (n = 131), none of the variables examined was associated with remission. Logistic regression analysis of remission was not conducted for heroin users, due to the small sample of users with a history of any abuse (n = 96) or dependence (n = 50).
Discussion
Main findings
This study of a national sample of opioid users suggests some similarities and differences between nonmedical PO users and heroin users in course-related features of DSM-IV abuse and dependence. First, lifetime abuse was far more prevalent than lifetime dependence among NMPOUs and heroin users, and a particularly high proportion of heroin users were affected by either abuse or dependence. Second, regardless of heroin or PO use, the majority of individuals with a history of disorder experienced it within 2 years of use initiation, and a much high proportion of heroin users did so. Third, for both abuse and dependence, individuals with a POUD or HUD often had few abuse or dependence episodes; however, a considerable proportion in each group (eg, PO dependence, heroin abuse or dependence) had an episode lasting for 3+ years. Fourth, NMPOUs with a POUD were similar to heroin users with a HUD in having a long interval between first use and remission from the most recent episode. Fifth, irrespective of treatment use, the majority of individuals with either a POU or a HUD were remitted from the most recent episode, and more untreated individuals had a shorter duration of heroin abuse or dependence or of PO abuse than treated individuals, suggesting that those who become involved in treatment have more severe disorders.
What this study adds
To our knowledge, this study is the first to present separate course-related patterns for POUDs and HUDs. Given the rising number of individuals using substance abuse treatment for problems related to POUDs 3 and a lack of empirical course information for healthcare providers, these findings on differences between POUDs and HUDs have clinical implications for interventions. Results show that most individuals with either a POUD or a HUD initiated their first use before the age of 25 years, experienced abuse or dependence within 2 years of initiation, and had lengthy abuse or dependence episodes that might eventually remit. The short duration between use initiation and disorder onset, but the extended period of abuse or dependence episodes, highlights the need for early prevention, screening, and timely intervention to reduce occurrences of more costly consequences from abuse or dependence (eg, poor role functioning, health risks), severe medical complications (HIV, hepatitis C), or premature death (overdose, accidents, suicide). 1, 2, [4] [5] [6] [7] [8] [9] 17 In particular, heroin shows a high level of negative impact on users: 63% of users met criteria for heroin abuse and 28% for dependence compared with 29% of NMPOUs with PO abuse and 7% with dependence.
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As suggested by these findings and others, this distinction may be related to differences in users' demographic and drug use profiles, as a higher proportion of heroin users than NMPOUs are older or male and have a more severe pattern of drug use that may be less likely to remit fully without substance abuse treatment. [8] [9] [10] [11] [12] 18 Thus, although DSM-IV opioid use disorder diagnoses apply to both groups, heroin users seeking treatment are likely to have the most complex problems and treatment needs. However, POUDs are not necessarily less significant than HUDs; instead, the differences observed indicate differential needs for treatment approach.
11
This study also adds information by showing that a high proportion of individuals with a HUD experienced a prolonged abuse or dependence episode. However, a considerable proportion of individuals with PO abuse (25%) or dependence (34%) also reported a particularly lengthy (37+ months) episode, revealing a similar chronicity and negative impact on quality of life (eg, poor role-related or emotional functioning) for a subset, perhaps those who had sought treatment. Research has shown that adults who used treatment for POUDs often had prior episodes of substance abuse treatment and reported significantly poorer quality of life in multiple mental and physical heath domains. 19 Our results also suggest that the span of an episode may have an influence on treatment use, as it may be a better indicator for the level of poor functioning or impairment than age of use or disorder onset. For instance, among individuals with PO abuse, those with a history of substance abuse treatment, on average, reported a lengthier abuse episode (41 months vs 23 months) and duration between first use and remission from the most recent episode (8.3 years vs 5.3 years) than the untreated; this difference was even more distinct among individuals with heroin abuse (treated, 83 months; untreated, 17 months) or dependence (treated, 69 months; untreated, 17 months).
Another salient finding is that many adults with PO abuse (77%) or dependence (59%) or those with heroin abuse (94%) or dependence (96%) were remitted from the most recent episode, and that proportions of remission did not differ by history of any substance abuse treatment service use. This pattern is in line with other studies that have reported recovery without substance abuse treatment or self-change ("natural recovery"), which appears to be a common pathway to remission. 17, [20] [21] [22] This finding in turn implies that individuals with addiction are eventually able to remit, though the process is lengthy and many adverse consequences (eg, suicides, accidents, premature mortality) can occur during that time. 1, 2, 4, 17, [20] [21] [22] Although little is known about the mechanism by which people change, factors related to wanting to quit substance use or initiate change may include recognition of one's problem as serious, having adverse consequences, realizing that drug-using "friends" are not really friends, role change, growing older, and finding new means of social support. 21, [23] [24] [25] In regard to treatment, many studies have shown that agonist maintenance not only decreases drug use, criminal activities, HIV infections, and mortality but also reduces the likelihood of using costly health treatment services (eg, emergency or inpatient treatment). [26] [27] [28] [29] As shown from these findings, many individuals with a POUD or a HUD experienced a protracted period of abuse or dependence before their most recent remission, suggesting that there are many opportunities for interventions to reduce drug use and its related adverse effects. Potential areas of research include identifying and modifying factors underlying drug users' perceived burdens of, or barriers to, using evidencebased treatment services and identifying means by which to increase the match between their perceived treatment needs and available treatments. 30, 31 Finally, although women had a higher mean age of first NMPOU and a lower prevalence of PO abuse than did men, the results suggest few gender differences in age of first abuse or dependence symptoms, or in duration of the longest episode. These findings imply that women with an opioid use disorder might be as problematic as men with an opioid use disorder in opioid use behaviors. Indeed, recent studies have shown that women with opioid use problems have a greater level of mental health problems (eg, depression, anxiety) and healthrelated disability than men, indicating gender differences in manifestations of psychopathology and gender-specific needs for clinical assessment and treatment planning. 12, 19, 31 Study limitations and strengths These findings should be interpreted in light of their limitations. The NESARC relies on respondents' self-reports, which may be influenced by under-reporting and memory errors. For example, age of occurrences of various events all relied on respondents' self-reports; these numbers (eg, an interval between two events) should be considered as estimates only. Similarly, POUDs and HUDs are based on respondents' self-reports to standardized survey questions operationalized for DSM-IV abuse and dependence criteria. These disorders had not been validated by clinicians, and they represent cross-sectional survey-based estimates, not clinical diagnoses. In addition, a small but high-risk group of the US population, including homeless, hospitalized, incarcerated adults, was not covered by the survey. These
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Differences in prescription opioid and heroin use disorders findings cannot be applied to these excluded subgroups. Adults who are severely affected by substance use problems are unlikely to participate in the survey. POs and heroin are also associated with the highest rate of drug-related overdose or mortality, 2, 17 events that are not captured by a household survey. Thus, these results may underestimate abuse and dependence episodes but overestimate remission rates, as individuals who were most affected by heroin or PO use (eg, institutionalized, hospitalized, polysubstance opioid/ heroin users) and deceased PO or heroin users are excluded (ie, biased due to a higher survival rate of less problematic heroin/PO users compared with severe or polysubstance heroin/PO users).
Further, the small sample size of heroin users excludes detailed comparisons of abuse and dependence patterns for users of POs only, heroin only, and both POs and heroin, and it limits the significance of differences found between heroin users and NMPOUs. Lastly, the analyses did not address the progression from abuse to dependence, as each was assessed separately. Both conditions are likely to be constantly intertwined, especially among those with heroin or PO dependence. For example, the results show that most adults with PO (82%) or heroin (98%) dependence also had PO or heroin abuse, respectively, whereas a comparatively low proportion of adults with PO (21%) or heroin (44%) abuse also had PO or heroin dependence, respectively.
Nonetheless, the NESARC is a large psychiatric survey of a nationally representative sample of American adults that provides perhaps the most comprehensive data set regarding PO and heroin abuse and dependence available for this research (ie, individuals with drug dependence were not left out of assessments of abuse due to the presence of dependence on the drug in question). 32 The large sample also comprises geographically diverse sociodemographic groups across the US, which makes these findings more generalizable than findings from a convenience sample. Given the lack of course-related information on POUDs and their differences from HUDs, this study makes a timely contribution by presenting patterns of course-related features for POUDs and HUDs.
Conclusion
This study, using data from a national survey of psychiatric disorders, suggests differences in the prevalence and course-related patterns of opioid use disorders between heroin users and nonmedical PO users. Individuals who used heroin were more likely to have abuse or dependence (63%) than individuals who used nonmedical POs (30%). Furthermore, individuals with a HUD tended to experience a pattern of particularly lengthy episodes of abuse or dependence. Although periodic remission without substance abuse treatment occurs commonly, the chronic nature of drug use problems points toward a need for more focused research in order to pinpoint contextual and cognitive factors that promote effective use of evidence-based treatments to mitigate adverse health consequences and improve the quality of life of affected individuals. In conclusion, repeated remissions from multiple abuse or dependence episodes appear to be the rule rather than the exception; however, it takes a long time that is filled with many opportunities for adverse events that treatment can help prevent.
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